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It  is  generally  possible,  upon  investigation  of  basic 
geographic  and  historical  factors,  to  hypothesize  xath 
some  degree  of  accuracy  just  why  and  hotr  a  city  had  its 
beginning.     It  may  have  been  bmlt  at  the  juncture  of 
important  rivers  or  at  the  mouth  of  a  river  for  trade  or 
strategic  military  purposes  (i.e.  Belgrade,  Mew  Orleans) | 
it  may  have  developed  on  a  hill  or  serlas  of  hills  so  as 
to  provide  a  defensive  advantage   (i.e.   Budapest) |  it  may 
have  developed  as  an  outpost  on  a  trading  route   (i.e. 
Beersheba)^  it  may  have  developed  because  of  proximity 
to  a  rich  supply  of  a  raw  material   (i.e.   Pittsburgh);  it 
may  have  naturally  developed  as  the  hub  of  activity  for 
a  busy  region;   and  so  forth. 

Upon  further  investigation  of  liistorlcal  and  developmental 
factors,  it  is  also  possible  to  reconstruct  the  sequence 
through  which  a  city  e:;q)erienced  groirth.     It  might  be  that 
the  city  grew  initially  around  a  toim  square,  then  expanded 
along  two  or  tliree  main  arteries  and  spread  along  the 
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coast  of  c  nearby  lake.     Perhaps  as  e  railroad  line  became 
developed,  the  city  grew  radially  along  the  railroad  right- 
of-way  and  outwards  along  feeder  roads  to  railway  stations. 
A  subcenter  might  have  developed  as  a  large  industi-y  began 
to  prosper  at  a  convenient  location  a  small  distance  from 
the  city. .  .etc.  J,  etc. 

In  any  case  it  becomes  apparent  that  "cities  were 
evolved  primarily  for  the  facilitation  of  human  communication."^  -'■' 
j(Citi3S  built  for  military  reasons  might  be  said  to  hinder 
some  types  of  communication  —  that  is  to  negatively 
facilitate  them.)     "Ori^nally  they  made  it  possible  to 
communicate  by  enabling  people  to  live  close  together  in 
a  relatively  small  space... ''^'     I.s  the  scale  of 
civilization  advanced,  more  complex  and  far  reaching  forms 
of  communication  were  demanded.  ..and  foiuidj  the  ui'ban  entity 
grew  correspondingly  more  complex.     As  an  example  familiar 
to  everyone,   "the  automobile. ..introduced  an  entirely  new 
dimension  (to  communication).     Instead  of  i-eljdng  on  nearness 
to  acliieve  communications,  the  cities  enabled  us  to 
coiiimunicate  by  overcouing  distance. .  ."^^°/     The  city  of 
today  has  been  designed  to  facilitate  (supposedly)  the 
use  of  the  automobile.     In  fact,  until  recently,   a  plan 
for  effective  vehicular  movement  seems  to  have  been  the 
primary  concern  in  city  planning  circles.     Today,  of  course, 
there  is  a  movement  to  have  us  plan  for  the  automobile 
and  not  to  allow  the  automobile  plan  for  us . 
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This  is  £  very  typical  Gxample  of  the  phenomenal 
grot'jth  of  urban  comnuni cation  systems.     Congestion  on  the 
highways  is  not  very  different  from  the  high  volumes  of 
electric  usage  that  caused  the  massive  poxrer  failure  in 
the  northeast  a  few  3''ears  agoj  from  the  arnounts  ox  mail 
that  are  troubling  our  post  offices  and  are  causing  the 
price  of  a  letter  to  rise  sharplyj  from  the   'written 
diarrhea'   that  has  resulted  in  a  fantastic  proliferation 
of  magazines^   journals^,   and  books;   and  so  on.     And  just 
as  our  man-made  channels  have  clear  capacities,   so  do  our 
o'wn  individual  channels.     The  high  levels  of  interaction 
that  characterize  urban  life  often  approach  these  capacities| 
thus  the   social  pathologies  associated  mth  urban  li"ving. 
But  whatever  the  effect,   communications  of  all  types  have 
borne  to  dominate  the  urban  scene j   have^  in  fact,  become 
the  very  bssis  of  urban  living  and,   as  such,    guide  the 
shape  of  urban  development. 

P:iQCjSS3S  OF  dtOT.JTH 

If  this  rather  rash  statement  is  accepted,   for  the 
moment,  it  then  folloxrs  that  communication,    as  an  important 
and  perhaps  even  the  most  important  determinant  of  urban 
groxrth,  must  serve   as  the  focus  of  any  theory  wliich 
purports  to  describe  urban  groirth. . .urban  structure... 
urban  processes. . .urbanity,     ind  acceptance  of  the  very 
powerful  assertion  put  forth  does  not  seem  at  all 
unreasonable . 
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"...Conpelling  explanations  for  strengthening  the 
relations   (that  are  generated  by  and  maintained  in  an 
urban  netirork)  are  sought  in  the  intensification  of 
coiranuni cations^  the  eccumilation  of  knowledge  about  nature, 
and  the  foriiulation  of  specific  social  controls  regulating 
public  behavior.     Language  and  commerce  must  be  heavily 
involved.     Ifith  that  kind  of  suggestive  material  at  hand 
it  is  possible  to  ass<-3iable  a  deductive  system  which 
promises  not  only  to  e:cplain  the  civic  bond  in  terms  of 
more  basic  assumptions  but  to  assist  in  the  measurement 
of  key  parameters  in  urban  socio-cvltural  systems. 

''The  basic  unit  seems  to  be  that  of  the  transaction. 
The  central  concept  is  clear  enough  so  that  the  precise 
delimitation  of  what  constitutes  a  transaction  can  T^ait. 
It  implies  exchange  between  individuals  or  groups 
participating  in  a  society.     The  exchange  may  involve 
goods... or  services,  but  not  necessarily.     A  transaction 
always  involves  some  communication  of  information..."^  -'^ 

So,  if  I  define  comraoni cation  very  loosely  to  include 
any  transmission  of  materials,  people  or  information,  then 
any  interaction  between  a  sender  and  a  receiver  becomes  a 
communication.     Just  as  bonds  are  developed  and  intensified 
between  individuals  through  repeated  interaction,   so  are 
bonds  developed  between  groups.     It  is  through  the  grovrth 
of  such  bonds  that  society  develops  in  all  its  complexity. 
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'•That  coiiir.mrd cations  are  bound  up  closely  idth  major 
changes  in  soci3ty...is  well  put  by  Serveji-Schreiber  in 
Le  Defi  American  when  he  says   'Urbanisation,    automation 
and  communication  have  obviously  separate  efiects,  but 
much  01  their  impact  interacts .     IJe  may  consider  them  as 
convergent  forces  nhich  idll  forge  a  new  society...' 
Clearly  we  mast  accept  this  view  for  it  is  reinforced 
again  and  again  in  the  literature^    and  perhaps  more 
inportant,  it  seems  most  sensible  and  probable."  ^^'' 
Although  this  mght  be  a  bit  naive,  it  often  pays  to  let 
logic  rvii  its  course,     ilany  great  insights  into  science 
were  developed  tlarough  an  euctension  of  a  logical  exercise. 

History  seems  to  bear  out  our  basic  idea.     "An 
intensification  of  communications ^   knowledge  and  controls. . . 
(seems)  to  be  highly  correlated  xath  the  grovrth  of  cities. 
The  bonds  that  tie  individuals  to  the  city  seem  to  result 
from  the  conservation  and  accumulation  of  some  concomitant 
of  these  f actors. "^^' 

The  processes  of  grovrth  of  our  urban  areas,   although 
identifiable,   are  still  somewhat  elusive  in  that,  try  as 
we  may,  we  have  been  distinctly  unsuccessful  in  controlling 
them.     It  is  patently  absurd  that  in  times  as  these,  when 
we  can  create  fantastically  coniplex  systems  that  perform 
untold  marvels,  xre  cannot  control  the  development  of  our 
otrn  settlements.     There  are  many  recsons  for  this  but  they 
may  be  conveiiiently  condensedj   the  xu-ban  system  ic,  itself. 
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unbelievably  conplex.     Its  parts  are,   for  the  most  part, 
non-deterministic.     IvTiereas  we  understand  very  well  the 
principles  that  enabled  us  to  fly  to  the  moon,  we  do  not 
understand  the  workings  of  the  urban  system.     Furthermore, 
whereas  the  moon  program  or  other  scientific  programs  can 
start  from  scratch  and  develop  systems  without  constraints, 
we  have  to  work  xd-th  the  city  as  it  is.     3ven  if  we 
understood  the  totality  of  the  urban  system.,   the  given 
physical,   economical,  political,   and  human  constraints 
are  enormous.     i:n  engineering  economics  analysis  might 
even  suggest  that  we  give  up  and  attenpt  to  start  over 
on  another  planet. 

These  difficulties  aside,  if  we  hope  to  ever  be  able 
to  control  urban  development  processes,  to  meaningfully 
approach  the  urban  crisis,  we  must  begin  to  learn  about 
the  urban  system.     And  if  we  are  to  ever  understand  the 
urban  sj^^stem  in  its  fundamentals,  we  must  isolate  and 
analyze  the  major  determinants  of  its  form.     And  if 
communication  is  one  of  these,  then  it  vd.ll  be  through 
an  understanding  of  urban  communication  phenomena  that 
the  learning  process  mil  begin. 

Tin,  CITY  AS  /   COH-IUNICATICilS  H^TuURK 

Today  ths  city  can  offer  advantages  such  as   'economies 
of  scale' 3    'added  accessibility',    'increased  opportunities', 
etc.     These  factors  may  all  be  considered  as  communication 
related.     For  what  are   'economies  of  scale'   but  factors 
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resulting  from  increased  clustering^  i.e.  from  improvsd 
possibilities  of  communicstion,  that  result  in  efficiencies 
of  operation,  l^at  is  'added  accessibility'  but  increased 
opportunity  for  making  contacts,  for  comimini cation.  T/here 
do  'increased  opportunities'  come  but  from  better  chances 
to  communicate  on  an  increased  scale. 

In  general  "...external  economies  (such  as  those  just 
mentioned)... re suiting  from  changes  in  activities  (or 
from  any  of  a  number  of  other  reasons)  are  most  available 
to  neighbors^  because  information  concerning  the 
opportunities  arrives  there  first." '^^  This  argument 
may  be  extendedi  our  communication  networks  make  most  of 
the  urban  population  'effective  neighbors' 3  information 
travels  very  fast  over  such  networks . 

"Opportunities  also  appear  at  linkage  points  in 
communication  systems  and  entrepeneurs  locating  there 
obtain  access  to  several  independent  sources  of  information 
first .  Thus  change  encourages  change  in  the  vicinity  of 
a  communication  focus,  and  activity  is  piled  upon  activity 
viithin  a  smell  amount  of  space. .."  ^^^^  The  net  effect, 
then,  of  our  eiqpanding  communication  networks  is  to  bring 
the  urban  entity  closer  together  and,  in  doing  so,  provide 
an  ever  widening  variety  of  choice  to  a  larger  and  larger 
percentage  of  the  population. 

In  this  XTsy  the  original  purpose  of  the  city  is 
being  fulfilled.  But  there  may  be  s   drawback.  Christopher 
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Alexander  asserts  that  "people  come  to  cities  for  contact 
...but  that  contacts   (have  become). .  .empty  and  unsatisfying."  (■'■) 
The  same  factors  that  have  lead  to  such  a  xjida  variety 
of  choice^  have  depersonalized  the  contacts  that  res\ilt. 
Although  cities  have  become  communication  networks,  their 
design  does  not  encourage  nor  facilitate  intimate 
communication,   and  herein  lies  a  basic  flaw.     Alexander 
wotild  like  to  consider  the  city  as  a   'mechanism  for 
sustaining  human  contact'   but  feels  that  it  has  developed 
in  the  opposite  direction. 

Pointing  up,  perhaps  xinxattingly,  this  dehumanizing, 
impei-sonal  view  of  the  city  is  Richard  Meier's  conception 
of  'the  metropolis  as  a  transaction-ma:xiraizing  system' j 
"a  social  engine  that  mobilizes  action  and  powers  progress" .'^°) 
IJhen  he  says  that  ''the   salient  transactions  in  urban  society 
are  soon  to  be  reported  viith  all  pertinent  data — who,  when, 
where,  x-fhatj  how  much  money  transferred,  linkages,   and 
so  forth," ^^  he  clearly  identifies  liis  leaning.     To 
Meier  the  city  is  merely  a  big  black  box  whose  purpose 
is  to  increase  the  efficiency,   but  not  the  meaning,   of 
making  contact.     This  may  be  entirely  correct. 

And  such  hypothetical  descriptions  can  be  of  great 
value.     Todays  cities  are  the  results  of  a   'random  walk' 
that  has  been  continuing  for  hundreds  of  years;   our 
decision  making  processes  are  devoid  of  direction.     If 
there  were  an  identifiable  focus,  if  we  could  accept  the 
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city  as  s   ' transaction  ina:d.iTiizing  device'   or  as  a   'iiechanism 
for  sustaining  human  contact'   xra'd^    at  least,   have  a  goal 
tcith  Tirhich  to  work.     It  is  ridiculous  to  hope  to  ach'.eve 
an  endj   an  ideal  city,  without  having  anytliing  to  shcot 
for^  VJithout  a  simple  direction  to  follow.     But  I  digi '^ss, 
the  point  here  is  that  cities  may  be  viewed  as  coruminic  ation 
facilitation  devicesi   as  communication  networks  "...actii3ly 
involved  in  the  business  of  producing  and  distributing 
the  information  that  is  the  essential  stuff  of  civilizati  'H 
-  the  accuriialated  wisdom,   descriptive  accounts,  ideas  and 
theories,  reports  of  human  events,  laws,   contracts,   records 
of  transactions,   gossip  and  the  additional  products  of 
the  arts  and  sciences." ^'^^•' 

We  may  also  consider  the  quality  as  well  as  the  quantity 
of  communication  and,    as  such,   the  level  of  information 
interchange  may  be  seen  as  a  measure  of  cultural  wealth. 
Meier  has  suggested  that  an  index  to  the  cultural  wealth 
of  populations  be  developed  through  measures  of  the 
variety  and  volume  of  information  flowing  through  the 
public  coiranuni cation  channels.     I\  social  accounting 
scheme,  in  a  fashion  analagous  to  national  income  accounting, 
coLild  be  used  to  analyze  the  information  received  by  the 
average  person.     Per  capita  income  would  be  given  a  new 
dimension.     In  less  advanced  societies  the  volume  of 
inforraation  noidng  through  the  public  channels  is  small; 
in  highly  developed  societies  the  rate  of  information  flow 
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are,   as  iJ3  havs  seen,  much  higher.     This  could  provids 
"the  conceptual  tool... for  systematically  estimatin;'5  our 
OT'in  cultural  progr.ess  and  for  evaluating  the  effectiveness 
of  variou.s  gcvsrnmental  programs  designed  to  foster 
cultural  groirbh  (and  thus)... for  evaluating  the  relative 
cultural  wealth  of  different  cities,   of  different  parts 
of  citieS;   and  for  recording  changes  in  time.     In  addition, 
it  may  offer  a  devica  for  evaluating  the  effectiveness 
of  various  plans  and  programs  for  urban  spatial  structure.'' (39) 

Cross  cultural  conparisons  xirould  also  be  possible. 
Of  interest  is  the  existance  of  cultural  bovaidaries .     ">' 
cluster  of  individuals  interacts  tdtliin  these. .  .limj.ts 
(i.e.  the  zone  of  uncertainity  betxreen  cultures)   and  the 
messages  flomng  back  and  forth  across  the  boundaries 
indicate  the  e^rbent  to  trhich  an  urban  culture  is  connected 
Tdth  oth3rs  of  its  Idnd  to  make  up  a  national,   and  eventually 
"ivorldTvide ,  culture . "  ^^5) 

CYBI^aCTIGS,   IlT?0:^Jii:TIOrI  THEORY  iilD  CCMJJNICj.Tiai 

"The  first  problem  that  arises  in  acMeving  a  systematic 
description  of  the  metropolis  is  that  of  understanding 
and  explaining  the  differentials  in  density,  labor 
productivity  and  land  value  that  distinguish  m.etropolitan 
from  rural  communities  in  the  same  soci2t7.     The  description 
should  be  undertaken  in  terms  of  simple ^  isolable  and 
preferably  manipulable,  phenomena. "(^5) 
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NoH  coMfiura cation  isj  in  cppasrencej    e.  sirapl" 
phsnoriisnon;   but  it  is  dsbatebls  1:1  it  is  iaolsblej   aid 
it  certainly  is  not  very  manipulabls  at  tlxis  -bime.     H  )V^ver 
tliis  is  not  to  say  that  we  are  not  d3alin2  tfjith  isolrbl.e, 
mampulable  phenomena,     "esearch  is  presently  being  io'U 
on  nan;'-  aspects  of  cornrminicEtion^  idth  the  possible 
exception  of  the  comiiiani cation  aspects  of  urban  development. 
This  T7ork  is  likely  to  result  in  a  better  understanding 
of  coiranuni cation  and  hou  we  niight  apply  it  to  understand 
ourselves. 

I  whole  science^  Cybernetics^   has  been  developed  to 
treat  the  subject  of  man-machine  cormiiuni cation. 
Cybernetics  J  though^   has  riiuch  rdder  applicability.     The 
stud^  of  man-machine  commiricatioii  can  provide  insight 
into  the  workings  of  man-man  cominanicEtion  systems,     "liodern 
studies  of  communication  engineering  suggest  that 

the  behavior  of  human  organizations^  people.'j  and  societies 
has  important  relations  in  common  Tiith  manraade  communication 
networks,   such  as  servomechanisms^   switchboards ^   and 
calculating  machinery,   as  well  as  the  behavior  of  the 
human  nervous  system  and  the  huraan  mind. '' ^^•^''     Weiner, 
the  coiner  of  the  term  Cybernetics,  feels  in  fact  that 
"society  can  only  be  ujaderstood  tlirough  a  study  of  the 
messages  and  the  cor,miuni cation  facilities  which  belong 
to  it;   and  that  in  the  i\iture  development  of  these  messages 
and  cori-ffiau-iication  facilities,   messages  between  man  and 


12.    GPL  "icchengs  Bibliography  j;^608 
macliinaj  betueen  machine  snd  man^  and  betx-jeon  machine  and 
macliine  are  destined  to  play  an  ever  increasing  part."v57) 
(miderlining  provided) 

So  ¥einer  elected  to  use  the  word  Cybernetics  (from 
the  Greek  Kubernetics  or  steersman  -  from  which  the  word 
governor  was  deidved)  to  embrace  the  entire  field  of 
thought  dealing  with  the  many  ramifications  of  the  theory 
of  messages.  He  recognized  the  "electrical  engineering 
theory  of  the  transmission  of  messages  (but  sought  to 
include)  the  larger  field  which  includes  not  only  the 
study  of  language  but  the  study  of  messages  as  a  means 
of  controlling  machinery  and  society^  the  development  of 
coiirputing  machines  and  other  such  automata j  certain 
reflections  upon  psychology  and  the  nervous  system,  and 
a  tentative  new  theory  of  scientific  method." '57;  jhe 
intense  study  of  communication  as  a  phenomenon  in  itself 
will,  perhaps,  provide  clues  towards  a  methodology  of 
transforming  it  into  an  i sol able,  manipulable  phenomenon. 

The  more  identifiable  technical  aspects  of  Cj'-bernetics 
had  long  been  studied  as  disciplines  in  themselves.  The 
'electrical  engineering  theory  of  messages'  had  developed 
in  the  15'20's  under  the  nomer  Communication  Theory.  This 
is  scientific  theory  in  its  strictest  sensej  it  is  based 
on  a  solid  fo\mdation  of  mathematical  theory.  Comm\ini cation 
Theory  is  not  of  immediate  interest  herej  the  "theory 
concerns  the  signals  alone,  and  their  information  content, 
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abstracted  from  all  specific  human  uses.     It  concerns  not 
the  question   'l/aat  sort  of  information?"   but  rather   'How 
much  information?'"'    ''  But  rest  assured^,   sma  day  there 
mil  be  a  connection     after  we  clear  up  the-  .sands  of 
little  conceptual  is  .xieSj  perhaps  then  we  mey  begin  to 
apply  ComriTuni cation  Theory  to  urban  research. 

The  term  Inforiation  Theory  has  been  uret'  more  or 
less  synonymously  •jith  Communication  Theory  :n  mo^t 
instances.     Or;,  :ri  ire  accurately^    a  distinction  :s  rarely 
made  betiireen  the  two  in  todays  VTritings .     Here  a  distinction 
will  be  made.     Information  Theory  mil  be  said  ■'^o  include 
the  higlxLy  stru'.tured^  mathematical  Communicatioi  -.''heory, 
but  will  not  be   restricted  to  it.      "Questions  of  ex'-racting 
information  frm  nature  and  of  using  this  informatio.i  to 
change  our  moc"  jlsj"^^' '  the  developm.ent  of  the  ent.'op  7- 
information  ajialog  (to  be  discussed  in  the  folloidng 
section) J   experimentation  xdth  analogs  to  behavioral 
pattemsi   all  these  lie  outside  the  realm  of  Communication 
Theory  but  would  be  embraced  by  Information  Theory. 
Cybernetics  and  Information  Theory  may  be  viewed  as  one 
and  the  same,   both  embracing  the  theory  of  messages  and 
all  its  ramifications. 

Important  in  terms  of  potential  extensions  to  urban 
communication  is  the  prevalent  in  Information  Theory. 
"There  are  several  advantages  in  using  electric  netuorks^ 
nerve  systems ,   and  societies  as  analogs  for  each  otheri 
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providsd  we  rsmember  that  analogy  implies  similarity  only 
in  certain  relations  between  the  constituent  elements  of 
each  system.     Ife  gain  the  aid  of  new  and  perhaps  more 
efficient  models  for  our  tliinking  about  minds  and  societies. 
These  new  models  offer  suggestive  analogies  for... 
relationships  which  have  often  been  considered  crucial 
in  social  science."  ^^•'''     Thus  we  may  think  about  concepts 
which  have  traditionally  been  considered  qualitative  in 
quantitative  terms .     Further,   the  analogs  can  provide 
insights  that  might  suggest  realistic  means  of  approaching 
the  quantitative  goalsj  methods  of  data  collection, 
interpretation  and  usage. 

In  example  close  to  our  area  of  interest  is  the 
application  of  gravity  concepts  to  hujiian  clustering.     It 
has  been  applied  'successfully'   to  a  Tide  variety  of 
problems  such  as  inter  and  intra-urban  trip  distribution, 
problems  of  industrial  location,   and  questions  of  population 
distribtition.     But  just  as  Wevrtoris  field  theory  was 
inadequate  to  represent  sub-microscopic  models  of  the  real 
world,  the  gravitational  analog  has  its  limitations. 
Physicists  moved  ahead,   though,    and  have  developed  quantuiti 
theory,   a  statistical  mode  of  theorizing,  which  can  be 
more  rigorously  applied  than  the  old  Nei-jtonian  models. 
"The  social  sciences  have  not  yet  reached  a  state  where 
such  a  quantum  theoretical  approach  has  been  developed, 
although  many  of  the  essential  insights  have  been  developed."  ^^^■' 


15.  CPL  i;:cchange  Bibliography  y!^08 

One  may  consider  the  civic  bond  as  analogous  to  the 
molecular  bond^    and  the  transmission  of  messages  as 
analogous  to  the  motion  of  protonsj   neutrons,  and  electrons. 
The  larger  the  intensity  of  message  interchange ,  the  more 
transactions  that  occur^    and  the  stronger  the  bond.      "The 
more  internal  communication  there  is  in  a  city,   the  nu  re 
coherent  it  must  be."^^^)     This  argximent  presumes  that 
socio-cultural  bonds,  such  as  urban  bonds,  kinship  bond:  , 
fraternal  bonds,  etc.,  may  be  measured,     i.lthough  messages 
are  infinitely  more  numerous  than  trips,  they  may  be 
treated  similarly  through  an  origin-destination  framexrork. 
So  just  as  our  major  transportation  studies  investigate 
travel  patterns   (^^rhich  indeed  ere  a  measure  of  inter-areal 
bonds)   so  may  a  study  of  communication  patterns  provide 
valuable  data. 

Thus,   just  because  tie  cannot  easily  apply  communication 
concepts  today  there  is  no  reason  to  assume  ire  mil  not 
be  able  to  apply  them  tomorrow.     The  liistory  of  science 
indicates,   through  numerous  exanples,  that  statements 
issued  mth  an  air  of  finality  are  dangerous,   especially 
those  dealing  vith  the  impossibility  of  attaining  some 
goal.     For  example,  in  1932  a  distinguished  British 
committee  investigating  the  possibility  of  making 
"quantitative  estimates  of  sensory  events"  split  vade  on 
the  meaning  of  measurement 3  the  conservative  wing  came 
to  the  "natural  and  obvious  conclusion  that  subjective 
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measiirements  of  loudnsss  in  nvimerical  tsrns   (like  those 
of  leng-bh...)   are  imituslly  inconsistent  and  cannot  be  the 
basis  of  raecsurement." 

There  should  be  no  question,   then,   of  the  possibility 
of  cresting  an  exact  quantitative  description  of  many 
aspects  of  the  urban  entity.     Practically  speaking,  how 
close  to  e::act  we  can  come,   and  how  soon  we  can  e:xpect 
to  benefit  are  the  questions  that  should  concern  us.     "... 
CEution  imist  be  exercised  in  borroTJing  ideas  from  another 
universe  of  discourse,  especially  where  fields  differ 
Tfjidely."^^^'     But  the  keen  tliinksi-s  of  today  are  looking 
forward  to  the  innovative  introduction  and  use  of 
quantitative  models  in  many  fields.     "T'Mle  adaption  of 
a  cybernetic  model  TJill  certainly  not  solve  all  the  pixiblems 
confronting  social  psychologists,  intelligently  used,  it 
can  become  a  valuable  tool. .  .innvimerable  rimtual  benefits 
are  likely  to  follow  the  breacliing  of  parochial  boundaries. "'5o; 

Tl-m  CITY  AS  A  SYSTM;     TK3  -aiT?.0PY-riiF0.^J4/JI0H  /NALOG 

One  may  consider  the  city,  the  country,  the  continent, 
etc.,   each  in  turn,   as  a  system  in  itself  aiid  as  components 
mthin  other  systems.    Fe  know  from  Thermodynamics  that, 
in  a  closed  system  in  stable  equilibrium,   a  quantity  called 
entropy  must  increase.     But  what  is  entropy?     It  most 
assuredly  ''is  not  a  hazy  concept  or  idea,  but  a  measureable 
physical  quaJitity. .  .At  the  absolute  zero  point  of  tenperature 
(roughly-273°C)  the  entropy  of  any  substance  is  zero. 
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]Jlien  you  bring  th,?  substance  into  eivj  other  state... the 
entropy  increases  by  an  amount  uhich  is   computed  by 
dividing. .. (the)  heat  you  had  to  supply  by  the  absolute 
teiTperature  at  which  it  uas  supplied  and. .  .summing  (all 
such  contributions) ."^55)     xhe  unit  os  entropy  is^   then, 
calories  per  degree  centigrade. 

Untropy  may  also  be  expressed  in  statistical  terms 
as  an  interpretation  of  the  properties  of  gases.     That  is: 

Entropy  =  k(logD)  (referring  to  natural  logs) 

where  k  is  the  Boltzriiann  constant  and  D  is  a  measure  of 
the  atoitac  disorder  of  the  body  in  question  (see  Schrodinger 
for  a  brief  explanations   a  text  in  Statistical  Mechanics 
for  a  more  detailed  e::planation  of  the  concept.) 

Thus  entropy  may  itself  be  viei-ied  as  a  measure  of 
disorder;,   as  a  measure  of  the  randomness  of  the  atomic 
structure  of  the  body  being  considered,     ilow  if  D  is  a 
measure  of  disorder  then  the  reciprocal  of  D  can  be 
regarded  as  a  measure  of  order.     But; 

log(l/D)   =   -log  D 
so  K(log(l/D))   =   -K(log  D)   =  -Entropy 
Hence  entropy  taken  idth  a  minus  sign  may  be  viewed  as   a 
measure  of  order. 

The  statement  of  the  second  law  may  now  be  interpreted 
to  mean  that  a  closed  system  in  stable  equilibrium  tends 
towards  disorder.     This  statement  is  not,  in  general,   very 
applicable  to  the  real  worldj  processes  of  life  and 
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coinrauni cation  do  not  occur  in  closed  systems  at  eqvdlibrium. 
i^Ievertheless  the  exciting  prospect  of  using  entropy  ss   a 
measure  of  disorder  or^  better  yet,  negative  entropy 
(negentropy)   as  a  measure  of  order  has  led  to  numerous 
discussions  along  these  lines .     Andj   as  xvould  be  expected, 
manj''  of  these  contain  contradictory  material.     Eut, 
basically  spealdng,  the  tendency  is  to  regard  information 
as  an  element  that  adds  order,  or  the  potential  for  order, 
to  a  system.     In  this  manner,  information    is  seen  as  a 
form  of  negentropy.     From  this  simple  analogy  numerous 
theories  have  arisenj   some  very  complicated,   others  very 
simple.     For  example.  Lamb  has  postulated  that  the  state 
of  raans  Iciiowledge  may  be  r-epresented  as  equal  to  the 
follo-i-.iing  e:cpression; 
k'    (log((poTrar  of  controlling  paradigms) (knomi  data/random 

data  in  ujoiverse))) 
The   'potrer  of  the  controlling  paradigms  is  expressed  as 
the  probability  that  the  predictions  resulting  from  them 
are  correct.     Its  value,   and  the  value  of  the  constant  k' 
depend  upon  the  state  of  mans  knox^rledge.     This  e^qjression 
may  be  viewed  as  en  expression  of  the  state  of  negentropy 
in  regards  to  knoixledge.^^^  ^^^ 

Cherry  issues  a  distinct  warning  relevant  here.     "I'vTien 
such  an  important  relationship  between  two  branches  of 
science  has  been  exliibited,   there  are  two  \jsys  in  wliich 
it  raay  be  escploitedj  precisely  and  mathematically. .  .or 
vaguely  and  descriptively.     Since  tliis  relationship  has 
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been  pointsd  out  ire  have  heard  of   'entropies'   of  languages, 
social  systsraS;;   and  economic  systems  and  of  its  v.se  in 
various  method-starved  studlas .     It  is  the  land  of 
sweeping  generality  vrhich  people  mil  clutch  like  a  straw. 
Some  part  of  these  interpretations  has  indeed  been  valid 
and  useful,   but  the  concept  of  entropy  is  of  considerable 
difficulty  and  of  a  deceptively  apparent  simplicity."'^'' 
But  although  the  warning  flashes  the  yellow  caution  light 
it  most  definitely  does  not  flash  a  red  stop  light.     The 
analogy  has  been  usefvil  as  a  conceptual  device  and  could 
provide  an  interesting  and  useful  tool  for  model  development 
after  numerous  problems  regarding  the  concept  of 
information,   its  identification  and  measurement,   iiave  been 
solved. 

But  can  anything  be  said  about  the  analogy  as  it  is 
today?     The  process  of  urbanisation  has  been  viewed  as  a 
characterization  of  ne gent ropy. '^5j   51)     Theoretically, 
urbanization  provides   a  certain  order  to  lifej    a  degree 
of  specialization,   a  hint  of  formality,  method.     The 
randomness  of  spatial  patterns  is  decreased  in  an  virban 
setting.     Or  is  it?     In  a  poorly  structured  urban 
environraent,   one  in  which  the  decision  malcLng  fimction 
is  not  centralized,   the  processes  of  development  cannot 
be  controlled.     Land  development  degenerates  into  an 
\incoordinated  hodge-podge  of  activity  dictated  primarily 
by  the  dollar.     ?.andom  patterns  reappear,   all  s^rmptomatic 
of  urban  sprawl,     I  xiould  then  consider  urban  sprawl  as  an 
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entropic  process.     However,  in  purpose,   at  least,  we  can 
consider  the  city  as  a  negentropy  machine . 

lie  can  safely  say  that  the  laws  of  thermodynamics 
would  suggest  that  as  the  level  of  disorder  within  a 
system  would  tend  to  increase,  that  inforraation  value 
T-dthin  the  system  would  tend  to  decrease.     This  tendency 
towards  disorder,  towards  chaos,  has  been  interpreted  to 
indicate  that  xre  are  in  the  midst  of  a   'death  march', 
that  we  shall  eventually  arrive  at  the  state  of  utter 
confusion,    at  our  Tower  of  Babel.     This  idea  was 
operationalized,  incorrectly  though,  when,   at  the  end  of 
the  nineteenth  century,  the  idea  of  a   'heat  death'   for 
the  xmiverse  (theoretically  to  be  caused  by  the  eventual 
conversion  of  all  available  energy  into  heat)  became  popular. 

The  communication  networks  of  our  society  may  be 
viewed  as  one  of  the  ways  through  which  we  fight  the 
supposed  'death  march  of  the  second  law'.     Information 
can  diffuse  more  rapidly  in  areas  with  better  communications, 
allomng  its  effects  to  be  felt  sooner.     Thus,  the  degree 
of  organization  "tdthin  an  area  should  be  related  to  the 
efficiency  of  communication  mthin  that  area.     A  typical 
urban  area,  however,   can  be  characterized  by  both  better 
comriiuni cation  facilities  and  by  urban  sprawl,  as  discussed 
above.     These  have  opposing  effects  in  terms  of  the  entropy 
of  the  system.     IJe  may  interpret  tliis  as  impljdng  that 
there  is  an  inflationary  aspect  to  information  value. 
Just  as  the  income  of  a  family  must  inci-ease  at  an  ever 
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increasing  rate  to  maintain  itself  st  a  given  dollar  value, 
so  must  the  level  of  communication  rise  at  an  increas:  ng 
rate  to  preserve  infoimation  value,  to  preserve  negentropy. 

Today  the  information -negentropy  analog  is  only 
useful  as  a  conceptual  d'evice  but  xje  may  take  heart  from 
its  e:d.stance  and  realize  that  in  its  further  development 
lie  fertile  seeds  for  descriptive  virbaii  models  that  xd-ll 
enable  us  to  better  understand  our  contemporary  social 
systems.     Further,  there  is  the  "possibility  that  the 
notion  of  entropy  idthin  a  social  sj/stem  provides  the 
frameiiork  xdthin  which  to  study  the  effects  of  communication 
technology  upon  history  and  society  -  an  important  and 
neglected  field. "^^^^ 

j\  CCl'aTOIIGATIOlIS  THllORY  OF  URBM  GROl.TH 

In  1962,  Richard  Meier  published  the  most  comprehensive 
treatment  of  comraanications  theory  as   a  descriptor  of 
urban  groirth  that  x^^as  or  still  is  available.'"     This  sirple 
fact,   that  Meier's  ideas  have  not  been  significantly 
advanced  xd-thin  a  xiorking  frameiATork  in  nine  years,   an 
araazing  contradiction  to  a  profession  xjhere  models  are 
developed  as  fast  as  ideas  floxr  and  data  become  available. 


"''^Comrauni cation  theory  as  it  is  used  by  Meier,    and 
as  it  is  used  here,  is  not  the  mathem.atical  Communication 
Theory  discussed  earlier.     Rather,   it  embraces  the  conceptual 
realm  of  communications,  the  transfer  of  messages  and  their 
effects . 
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indicates  dreiaatically  hou  this  potentially  e::citing  area 
has  besn  neglected.     Meier's  purpose  in  publishing  his 
monograph  was  "to  bring  to  the  attention  of  urbanists  of 
all  Idnds  the  view  of  the  city  that  a  coiraiiunications 
approach  affords.  "^^5  J     Apparently  he  failed  in  tliis 
respect,  or  at  least  his  views  did  not  evoke  nuch  of  a 
response.     Apparently  readers  either  felt  that  Iieier's 
logiC;,   that   ''research  on  urban  cor/miuni cation  systems  seems 
to  provide  much  greater  rewards  -  in  the  form  of  more 
powerful  e:q3lanations  -  than  does  research  in  the  more 
traditional  fields, "(25)  x^as  incorrect  or  that  their 
interest  were  too  strong  for  them  to  change  direction. 

But  whatever  the  reason,  they  did  not  i-eact.     The 
book  has  never  been  formallj''  reviewed  a^d,  i-ieier  feels, 
was  not  even  understood  for  the  first  few  years  after  it 
appeared.     Heier  viewed  his  book  as  axx  interim  report,'  he 
expected  "to  construct  a  more  explicit  version  of  the 
theoretical  model,   a  more  elaborate  set  of  supporting 
argmaents  and  an  amalgamation  of  the  statistical  materials.'' ^^^^ 
For  some  reason  or  other  he  failed  to  do  so.     Tliis  is  both 
a  disappointment  and  a  challenge.     The  challenge  has  not 
been  metj  it  is  questionable  if  it  has  even  been  recognized. 

The  first  part  of  the  above  promise,  that  of  an 
elaboration  on  the  theoretical  model,  implies  that  some 
sort  of  theoretical  model  was  presented  in  the  book. 
This  is  untrue,   or  at  least  is  misleading.     The  only 
models  introduced  are  of  a  vague  conceptual  type,   seemingly 
unsuited  for  quantiUcation. 
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For  exemplQ,  iisier  begins  b^  conceptualizing  the  city 
as  £  living  system  id-th  identifiable  parts  that  go  through 
identifiable  processes  of  birth^  development,  maturation 
and  decline.     Just  as  a  living  system  may  be  dissc  cted  and 
analyzed  by  different  methods,   so  may  a  city  and  herein 
lies  the  source  of  our  discontent.     There  is  still 
disagreement  over  basic  issues |  what  is  a  unit  of  life 
(i.e.  X7hat  is  a  city),  what  is  a  transaction  betx-jeen 
units,  etc.     "Such  uncertainty  sets  limits  to  corqsrehensive 
measures  of  ui-ban  activity.  "(^5) 

An  interesting  aspect  of  Meier's  xrorlc  is  his  delvings 
into  liistory  for  the  initial  insights  its  lessons  provide 
and  for  confirmation  of  his  ideas   as  they  developed.     He 
recapitulates I   "the  evolution  of  the  utility  of  agglomeration 
was  traced  back  into  pre-history.     Certain  givens  about 
huraan  beings,   their  genetics,  pilmary  relations  necessary 
for  nurture,   the  formation  of  coalitions  for  purposes  of 
defense,    and  the  exchange  of  goods  seem  to  lead  necessarily 
to  the  accum[ula.tion  of  Icnowledge  in  the  households  surviving 
the  longest  end  to  the  selection  and  recombination  of  the 
most  useful  elements  of  culture  by  successors   and  off -shoots . 
OnCE  village  life  based  upon  agriculture  had  been  established 
the   accurnulation  of  teclmiques  visibly  accelerated. 
Villages  greu  to  tovms,    and  toims  to  cities,  in  short  order, 
and  the  need  for  records  required  the  use  of  i/ritten  sjonbols. 
The  latter  caused  a  neu  spurt  in  accumulation  of  Icnowledge, 
and  an  increased  amount  of  public  activity. .."  ^'^''^ 
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Ths  statistics  l-ieisi-*  introduces  as  evidsnce  often 
pi-o-<dde  startling  revelations  into  the  tj'pe  of  society 
XJhich  ve  have  created.     In  a  typical  city  of  three  million^ 
such  as  CliicagOj   he  estimates  that  3^ i^OOs 000^ 000  man 
hours  sTe  spent  Tiatcliing  television,  maldng  the  tube  the 
most  tidely  used  mode  for  the  reception  of  social 
corarimni cations.     Somewhat  less  startling  is  the  imcanny 
awareness  of  clock  time  people  in  our  modern  cities  seem 
to  have  developed.     Tliis  implies  that  people  are  less 
concerned  xjith  what  thej'-  do  or  uhat  it  means,  then  rath 
the  efficiency  of  their  operations.     This  corresponds  to 
Alexander's  vietis  of  the  dehumanizing  aspects  of  urban  life. 

lieier  considers  the  aspects  of  Infonnation  Theory  and 
Cybernetics  previously  referred  to.     He  uses  them,    along 
T-dth  Ms  otrn  interpretation  of  the  entropy-information 
analog,   to  set  forth  three  propositions;      (1)   "If  a 
society  of  mortal  individuals  is  to  survive,  information 
must  be  conservedj"    (2)    "/  sector  of  society  that  grows 
in  influence,  tj-ealth  or  poirer,  measured  in  absolute  terras, 
must  ez^Jerience  a  grotrfch  in  information  flotr  that  occurred 
prior  to  or  simultaneously  mth  the  other  recorded  groirthj" 
and  (3)   "If  advanced  societies  are  to  increase  their 
organization  (and  capacities  for  cultural  interaction), 
the  interactions  between  automata  in  their  service  must 
increase  even  more  rapidly. "(2p) 
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TH^  BTmUCS  OF  /N  li^M  CCTflrurllCATIOiIS.  TH:iQ  Jf 

There  is  nucli  eppecl  in  the  application  of  commani cation 
theory  to  urban  development  processes.     The  ch&llenie  of 
applying  scientijiic  lexjs  to  human  behavior  might  cause 
one  to  forget  the  rationale  for  doing  so.     As  I.lc^z  ;inder 
has  pointed  out^   our  cities^,  iihich  evolved  for  the 
facilitation  of  humen  communication,  have  lost  theii   ability 
to  sustain  meaningful  contact.     It  is  true  that,   as  t.  rban 
dwellers 5  vq  are  e^qjosed  to  a  greater  number  and  variety 
of  contacts,  but  these  seem  to  be  superficial.     AJ-l  too 
often  they  are  empty  and  unsatisfying. 

lliether  or  not  yoii  agree  that  the  city  should  be  a 
'mechanism  for  sustaining  meaningful  human  contact',  it  is 
clear  that  the  city  should  have  an  identifiable  purpose, 
a  raison  d'etre.     The  hodge-podge  that  characterizes 
urban  development  today  has  partially  resulted  from  a 
lack     of  coordinated  plaxming,    and  from  a  lack  of  unity 
in  whatever  planning  has  occurred.     Ey  any  rationale  this 
is  illogical,  it  is  not  possible  to  begin  consideration 
of  the  design  of  any  system  Tjithout  a  guiding  focus, 
ijithout  a  set  of  goals. 

3o  instead  of  vieijing  the  urban  area  as   a  d^maiidc 
mechanism,  planners  see  cities  "as   a  place  in  which 
physical  artifacts   are  spatially  distributed  and  in  which 
activity  loca.tions   are  geometrically  arranged, .  .the 
dominant  conception  is... of  a  static  spatial  arrangement. 
Neither  traditional  city  ixLans  nor  their  underljdng     studies 
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have  successfully  depicted  the  city  as  a  social  process 
operating  in  space.     And  yet,   city  planners  have  traditionally 
sought  to  influence  social  processes,  and  pai-ticularly 
processes  of  human  interaction,  by  raanipulating  the 
spatial  arrangements.  ..■  ^ -3^ •^     This  situation  is  inherently 
inoi'e  dangerous  than  a  cautious   'let  things  happen  as  they 
T'jill'  pMlosophy.     I.ltness  the  debacles  brought  forth  by 
uell  Meaning  proponents  of  public  housing  and  urban  renewal. 

T.uiat  has  been  the  result?     "Plans  have  uniforroLy  been 
e;q5ressed  in  other  than  interaction  terms.     Tj'pically  the 
plaiis  are  stated  as  static  distributions  of  land  use 
categories,   sometimes  tiith  distributions. .  .expressed  as 
densities . . .But  difficulties  arise  here .     Houever  adequate 
the  land  use  and  density  language  may  be  for  depicting 
static  site  characteristics,  it  is  not  capable  of  dealing 
eicplicitly  and  specifically  xd.th  the  dynamic,  locational 
patterns  of  human  communications  that  occur  tlirough  space 
but  transcend  any  given  place." (3?) 

Thus  planners  are  given  the  onerous  task  of  "improving 
certain  behavioral  aspects  of  the  societi?".     Yet  ue  have 
neglected  the  conception  of  the  city  as  a  social  system 
in  action.     For  metropolitan  planning  purposes  it  is 
important  that  vo  also  see  the  city  as  a  culturally 
conditioned  system  of  djoiamic  interrelations liips  among 
individuals  and  groups,  as  these  are  modified  by  their 
locational  distributions. "^^x) 
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A  theory  of  urban  groTjth,   to  be  a  valid  descriptor, 
must  account  for  the  dj'"3.iaiiic  interaction  patterns  that 
characterize  urban  life  and^  indeed,   ai-e  responsible  for 
its  evolution.     3uch  a  theory  might  be  based  upon  the 
phenoraena  of  urban  orrouni cation. 
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